A large number of educational resources is now available on the Web to support both regular classroom learning and online learning. However, the abundance of available content produces at least two problems: how to help students find the most appropriate resources, and how to engage them into using these resources and benefiting from them. Personalized and social learning have been suggested as potential methods for addressing these problems. Our work presented in this paper attempts to combine the ideas of personalized and social learning. We introduce Progressor + , an innovative Web-based interface that helps students find the most relevant resources in a large collection of selfassessment questions and programming examples. We also present the results of a classroom study of the Progressor + in an undergraduate class. The data revealed the motivational impact of the personalized social guidance provided by the system in the target context. The interface encouraged students to explore more educational resources and motivated them to do some work ahead of the course schedule. The increase in diversity of explored content resulted in improving students' problem solving success. A deeper analysis of the social guidance mechanism revealed that it is based on the leading behavior of the strong students, who discovered the most relevant resources and created trails for weaker students to follow. The study results also demonstrate that students were more engaged with the system: they spent more time in working with selfassessment questions and annotated examples, attempted more questions, and achieved higher success rates in answering them.
Introduction
A large number of educational resources is now available on the Web to support both regular classroom learning and online learning. However, the abundance of available content produces at least two problems: how to help students find the most appropriate resources, and how to engage them into using these resources and benefiting from them. To address these problems a number of projects have explored personalized and social technologies. Personalized learning has been suggested as an approach to help every learner find the most relevant and useful content given the learner's current state of knowledge and interests [1] . Social learning was explored as a potential solution to a range of problems, including student motivation to learn [2] [3] [4] [5] . In our group's earlier work, these approaches were explored in two systems, QuizGuide [6] and Knowledge Sea II [7] . QuizGuide provides topic-based adaptive navigation support for personalized guidance for programming problems. Knowledge Sea II uses social navigation support to help students navigate weekly reading assignments. These and similar systems demonstrated the value and effectiveness of personalized learning and social learning in E-Learning. However, the combination of these powerful approaches has not been seriously investigated. The work presented in this paper attempts to explore the value of a specific combination of personalized learning and social learning to guide students to the most relevant resources in a course-sized volume of educational content.
Related Work

Open Student Modeling
The research on open student modeling explores the value of making students models visible to, and even editable by, the students themselves. There are two main streams of work on open student modeling. One stream focuses on visualizing the models supporting students' self-reflection and planning; the other one encourages students to participate in the modeling process, such as engaging students through the negotiation or collaboration on construction of the model [8] . Representations of the student models vary from displaying high-level summaries (such as skill meters) to complex concept maps or Bayesian networks. A range of benefits have been reported on opening the student models to the learners, such as increasing the learner's awareness of knowledge development, difficulties and the learning process, and students' engagement, motivation, and knowledge reflection [8] [9] [10] . In our own work on the QuizGuide system [6] we combined open learning models with adaptive link annotation and demonstrated that this arrangement can remarkably increase student motivation to work with non-mandatory educational content.
Social Navigation and Visualization for E-Learning
According to Vygotsky's Social Development Theory [15] , social interactions affect the process of cognitive development. The Zone of Proximal Development, where
